INVESTIGATING RADIATION BELT LOSSES THROUGH NUMERICAL MODELLING OF PRECIPITATING FLUXES
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Energetic electron precipitation from the magnetosphere into the ionosphere due to lightning whistlers is a source of loss of high energy particles and there is some debate as to how significant it is. We propose to use observations of VLF Trimpis to act as a remote sensing tool for WEP and thus enable more accurate assessment of its significance.

In this work we undertake a fairly precise numerical modelling of Trimpis observed at Faraday from the NPM transmitter in Hawaii. Using data from the SEEP satellite on precipitating electron fluxes, the modified electron density profile due to a WEP event is determined. An ionospheric chemistry relaxation model is then used to determine the profile as a function of time. The LEP dimensions are fairly well known from a previous study by Clilverd and co-workers in which simultaneous Trimpis on a network of intersecting paths are analysed- this study concluding that the LIE is roughly elliptical 800x2000 kms orientated magnetic E/W. Using a linear 3D Born scattering model, the Trimpi time profiles are calculated. These bear excellent agreement with observations. The scatter phase starts at about 130 degrees and drifts to about 90 degrees, which explains why the amplitude Trimpi is of shorter duration than the phase Trimpi. The scatter amplitude vs log(t) plot is almost linear, both as noted by Dowden and co-workers. The overall Trimpi amplitudes ~ -1dB and ~+8 degrees are in good general agreement with observations. We have also modelled precisely the initial 4 secs of the Trimpi profile, resulting from repeated reflections of precipitated particles between hemispheres. Currently observations do not have sufficient time resolution to verify the resulting oscillating profile. We have also modelled a double Trimpi event observed at Faraday due to two consecutive precipitation bursts from identified lightning flashes in the N Hemisphere. The computed results are very close to those observed.

Precise modelling of Trimpis not only increases the understanding of the physics involved, but also enables VLF Trimpis to act as a tool for remote sensing of WEP bursts anywhere along the GC corridor connecting the receiver and the transmitter in question.

